Abstract A 7 year old girl is described with congenital hypoplastic anaemia (Diamond-Blackfan anaemia, DBA) and an apparently balanced reciprocal translocation, 46,XX,t(X;19)(p21;ql3). The girl has associated features including short stature, unilateral kidney hypoplasia, and a branchial cyst. Fluorescent in situ hybridisation (FISH) studies with 19q specific cosmids showed that the chromosome 19 breakpoint is located between the RYRI and the XRCC1 loci spanning a physical region of 5 Mb. There is no family history ofDBA and the parents and two healthy sibs have normal karyotypes. This is the first report of a balanced translocation associated with DBA and we suggest that the distinct phenotype has resulted from a de novo disruption of a functional gene. DBA can be inherited as an autosomal trait and our observation may indicate a candidate gene for the disorder in the 19q13 region.
anaemia (Diamond-Blackfan anaemia, DBA) and an apparently balanced reciprocal translocation, 46,XX,t(X;19)(p21;ql3). The girl has associated features including short stature, unilateral kidney hypoplasia, and a branchial cyst. Fluorescent in situ hybridisation (FISH) studies with 19q specific cosmids showed that the chromosome 19 breakpoint is located between the RYRI and the XRCC1 loci spanning a physical region of 5 Mb. There is no family history ofDBA and the parents and two healthy sibs have normal karyotypes. This is the first report of a balanced translocation associated with DBA and we suggest that the distinct phenotype has resulted from a de novo disruption of a functional gene. DBA can be inherited as an autosomal trait and our observation may indicate a candidate gene for the disorder in the 19q13 region. Congenital hypoplastic anaemia or DiamondBlackfan anaemia (DBA, McKusick 205900) is a rare macrocytic anaemia of unknown aetiology and pathogenesis. It is characterised by subnormal erythropoiesis with absent erythroid precursors and reticulocytopenia.'-The differentiation and proliferation of granulocytes, macrophages, and megakaryocytes are usually normal. More than 90% of the patients are anaemic before the age of 1 year. The diagnostic criteria (European Working Group on DBA, personal communication) are diagnosis before the age of 2 years, low reticulocyte counts, and selective deficiency of red cell precursors in the bone marrow (<5% of nucleated cells). Additional features which are often observed include macrocytosis, raised fetal haemoglobin, and increased red cell adenosine deaminase (ADA). Sister chromatid breakage should be normal which excludes Fanconi anaemia. Familial cases support the diagnosis.
About 25% of patients with DBA present with associated congenital physical anomalies.5
The most common single feature is malformations of the thumb. Several investigators have tried to clarify the effect of haematopoietic growth factors on erythroid progenitors from patients with DBA. However, the in vitro response to growth factors, such as erythropoietin (EPO), IL-3, IL-6, GM-CSF, stem cell factor, and EPA, has yielded conflicting results.2525 Molecular analyses of candidate genes, such as the EPO receptor, have also been undertaken, but no mutations have been identified. 29 We describe a girl with a de novo balanced X; 19 reciprocal translocation in whom the haematological and clinical features were consistent with DBA.
Materials and methods
Standard chromosome preparations were made from bone marrow aspirate and from PHA stimulated peripheral blood derived from the proband. The parents' chromosomes were analysed from blood only. Conventional cytogenetic analysis of G banded chromosomes was carried out on 500 band metaphases. Analysis of sister chromatid breakage was performed after the induction of mitomycin C. The chromosome 19 cosmids used (Lawrence Livermore National Laboratory) and their relative order from the centromere to the telomere is: 16848,10084, 9476, 8764,22135, 16250, and 15567. 30 31 Fluorescent in situ hybridisation was done essentially as previously described."23' Cosmid DNA was labelled with biotin-l l-dUTP or digoxigenin-16-dUTP (Boehringer Mannheim), using nick translation. Labelled DNA (50 ng) was combined with sonicated herring sperm DNA and 5 gg Cot-l DNA (GIBCO BRL), ethanol precipitated, air dried, and then dissolved in a hybridisation buffer (50% formamide, 2 x SSC, 10% dextran sulphate, and 50 mmol/l phosphate buffer, pH 7.0). Probes were denatured at 70°C for 10 minutes, followed by preannealing with Cot-i DNA for 30 minutes at 37°C. Chromosome preparations were denatured using 70% formamide/2 x SSC at 70°C. After two minutes denaturation, the slides were incubated in an ice cold ethanol series (70%, 85%, and 99%) and then air dried. Hybridisation was carried out at 37°C overnight in a moist chamber.
After hybridisation, the slides were washed three times for five minutes in 50% formamide/1 x SSC at 42°C and two 0.5 x SSC washes at 60°C. Detection 
